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1, 2- DCE 1, 2- Di chl or oet hene
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SAIC Sci ence Applications International Corporation

SARA Super fund Arendnents and Reaut horization Act of 1986 and 1990
SDWA Safe Drinking Water Act

SSLgw Soi | Screening Level s-Transfers from Soil to G oundwater
sveC Sem vol atil e organi ¢ conpound

TCE Tri chl or oet hene

U Anal yte was anal yzed for but not detected

USAF US Ar Force

USEPA U S. Environnental Protection Agency

UST Under ground storage tank

vVCoC Vol atil e organi c compound

WWJ West Managenent Unit

WP21 Li quid Waste D sposal Area 21



1. DECLARATI ON OF THE SELECTED REMEDY
1.1 SITE NAME AND LOCATI ON

Liquid Waste Disposal Area 21 (WP21) and Industrial Waste Basins (IWBs), Area 6, West
Managerment Unit (WW), Dover Air Force Base (DAFB), Kent County, Del aware.

1.2 STATEMENT CF BASI S AND PURPCSE

This record of decision (ROD) presents the selected renedial action for soil at WP21 and the |WBs
whi ch was chosen in accordance with the requirenents of the Conprehensive Environnmental Response,
Conpensation, and Liability Act of 1980 (CERCLA), as anmended by the Superfund Anendrents and
Reaut hori zation Act (SARA) of 1986 and 1990 and, to the extent practicable, the National Gl and
Hazar dous Substances Pol |l uti on Contingency Plan (NCP), 40 Code of Federal Regul ations Part 300. The
U S Ar Force (USAF), the | ead agency, as the owner/operator of the Base, and the U. S. Environnental
Protecti on Agency (USEPA), Region II| prepared this decision based on the Adm nistrative Record for
the site. The State of Del aware Departnent of Natural Resources and Environmental Control (DNREC)
provi ded support.

The State of Delaware concurs with the selected remedy. The Information Repository for the
Admini strative Record contains the information supporting this remedial action decision and is at the
Dover Public Library, Dover, Del aware.

1.3 ASSESSM ENT CF THE SI TE

Dover AFB identified soil contanmination related to the activities that occurred in and around the
WP21 and IWBs site area. WP21 and the IWBs are in close proximty to one another. WP21 is the
primary location of a forner |liquid waste di sposal basin located in the west-central portion of the
Base. The IWBs were the prinary |liquid waste receiving basins prior to treatnment through oil/water
separat ors.

Site W21 is the nost heavily investigated of all the IRP sites at DAFB. The first sanpling
occurred in 1980 and consisted of a sludge sanple fromthe inmpoundnents. DAFB sanpl ed groundwater in
1982 fromthree wells-MAOLl, MAM02, and MAMO3-installed at the perimeter of the inpoundnents. In
1984, the base sanpled surface water and sediment fromw thin the inpoundments. After DAFB cl osed
the i mpoundnents in 1986, they performed soil sanpling, nore extensive groundwater sanpling, and
soi | gas sanpling.

Based on the anal ysis of groundwater and soil fromthe site, the base identified WP21 as a
potential source of chlorinated solvents and netals. G oundwater sanples collected in 1982 contai ned
tetrachl oroethene (PCE), 1,1,1-trichloroethane(1,1,1-TCA), trichloroethene (TCE), trans-1, 2-

di chl oroet hene(trans-1,2-DCE), and vinyl chloride at |evels exceeding regulatory action |levels. Mtals
in sludge included cadm um chrom um copper, iron, lead, silver, and zinc.

Addi tional surface water and sedi ment sanples collected fromthe |agoons in 1984 prior to closure
(Science Applications International Corporation [SAlC], 1986), contained el evated | evels of volatile
organi ¢ conpounds (VCCs), semvolatile organic compounds (SVQCs), and netal s above MCLs. The
conpounds detected in the sedinment sanples were similar to those present in the surface water sanples,
however they were bel ow their ingestion RBCs for industrial exposure. On the basis of these data, the
material received in the waste i npoundnents is likely to have contributed sol vent-rel ated organics and
nmetals to the surroundi ng subsurface soils and groundwater.

During the 1997 investigation, the base collected soil sanples to evaluate the extent of residual
soi |l contamination that may remain fromthe operation of the industrial waste basins and the operation
and subsequent removal of the waste | agoons at WP21. This investigation showed that the forner |agoons
do not appear to be a source. Analyses of soil sanples fromaround the |\WBs and the associ ated
oi | /water separators indicated that these structures are |ikely sources of groundwater contam nation.
El evated | evel s of chlorinated solvents and petrol eum hydrocarbons above their correspondi ng Soil
Screening Level s-Transfers from Soil to Goundwater (SSLgw) were present in the soil intervals bel ow
the bottomof the |IWB concrete structures. The investigators also found pesticides in shallow soils
that are probably related to their use across DAFB.

The USAF and the EPA have decided to excavate, treat and di spose of soil beneath the |WBs
because concentrations of hazardous substances in the soil exceed their SSLgw. The potential risks
identified at the site are due to the mgration of contam nants fromthe soil to the groundwater
downgradi ent users of the water may ingest. The potential risk at the IVBs/WP21 is primarily
attributable to chlorinated solvents, pesticides, and nmetals in soil.



Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, may present an immnent and substanti al
endangerment to public health, welfare, or the environnent.

1.4 DESCRI PTI ON OF THE SELECTED REMEDY

The sel ected renedy consists of excavation of the contam nated soil beneath the IWB concrete
structures, and off-site treatment and di sposal of the soil. The contractor will |evel the soil cap on
WP21, over the fornet |agoons, and will use the naterial to fill the excavation of the IWB area. Final
eval uation of the performance of this remedy, renediation of contam nated groundwater at the site, and
conpliance with applicable or relevant and appropriate requirenents (ARARS) will occur in the final
Basewi de ROD.

1.5 STATUTORY DETERM NATI ONS

The sel ected renedi al action satisfies the remedial selection process requirenments of
CERCLA and NCP. As required under CERCLA, the selected renedy provi des the best bal ance
of trade-offs anong the nine evaluation criteria. The selected action provides protection of
human heal th and the environment, conplies with federal and state requirements that are legally
applicable or relevant and appropriate to the action, and is cost effective. This remedy uses
permanent solutions and alternative treatnment technol ogy to the naxi mum extent practicable and
satisfies the statutory preference for renedies that use treatnents that reduce toxicity, nobility,
or volume as a principal elenent.

Because the renedy will result in the removal of the contam nated soil and there will be no
hazar dous substances in the site soils above action levels, no further review (i.e., 5-year review)
wi Il be necessary to ensure the remedy provides adequate protection of human health and the
envi ronnment in accordance with NCP Section 300.430 (f)(4)(ii).

<| M5 SRC 98108A>
2. DECI SI ON SUMVARY
2.1 1 NTRODUCTI ON

DAFB recently conpleted a sunmary soil sanpling report and Renedial Investigation (R) that
addressed soil in the immediate vicinity of the WP21 and two IWBs that are located along its
nort hwest ern boundary at DAFB, Del aware. The site is located in what is called Area 6 of the Wst
Managenent Unit (WWJ). Goundwater for the site is being addressed under a ROD for Natural
Attenuati on of Goundwater, Target Area 1 of Area 6 in the WW.

The remedi al action is undertaken as part of the USAF's Installation Restoration Program (IRP).
The basis for the renedial action is primarily found in the document Summary Report WP21 Soi l
Sanpling, Dover Air, Force Base, Dover, Del aware (Danes & Mbore, Septenber 1997). O her
information relevant to the site are found in the Basewi de Renmedi al |nvestigation, Wst Mnagenent
Unit, Dover Air Force Base (Dames & Moore, August 1997) and the Area 6 Renedial |nvestigation,
Dover Air Force Base, Dover, Del aware reports which characterized contam nation and eval uat ed
potential risks to public health and the environnent.

This ROD explains the nature of the contami nated soil at Site WP21 and | WBs, summari zes the
hi story and principal findings of previous field investigations, briefly describes the sel ected
alternative, and presents the rationale for the selected alternative. The State of Del aware concurs
with the remedy selected in this ROD

As an aid to the reader, a glossary of the technical terms used in this RODis provided at the
end of the docunent.

2.2 PUBLI C PARTI C PATI ON

DAFB of fered opportunities for public input and community participation during the investigations
and Proposed Plan (PP) for WP21 and the IWBs in the WW. The PP was made available to the public
in the Adm nistrative Record. Docunents conposing the Information Repository for the Admi nistrative
Record for the site are avail able at the Dover Public Library, Dover, Delaware. The notice of
availability for the PP was published in the | ocal newspaper and the Base newspaper. A public conment
period was held from Monday, January 12,1998, until \Wednesday, February 11, 1998. The public comment
peri od was not extended as there were no requests for an extension. No witten comments were received



fromthe public, and no public neeting was requested. These comrunity participation activities fulfill
the requirements of Section 113(k)(2)(B)(l-v) and 117(a)(2) of CERCLA

2.3 SI TE BACKGROUND

DAFB is | ocated in Kent County, Delaware, 3.5 niles southeast of the city of Dover (Figure 1) and
i s bounded on the southwest by the St. Jones River. DAFB conprises ~4,000 acres of land, including
annexes, easenents, and | eased property (Figure 2). DAFB is relatively flat, with el evati ons rangi ng
from~10 to 30 ft above nmean sea |l evel. The surrounding area is primarily cropland and wetl ands.

DAFB began operation in Decenber 194 1. Since then, various nilitary services have operated out
of DAFB. The current host organization is the 436th Airlift Wng. Its nmission is to provide gl oba
airlift capability, including transport of cargo, troops, equipnent, and relief supplies.

DAFB is the U S. East Coast honme ternminal for the G5 Galaxy aircraft. DAFB al so serves as the
joint services port nortuary, designed to accept casualties in the event of war. The G5 Gl axy, a
cargo transport plane, is the largest aircraft in the USAF, and DAFB is one of the few mlitary bases
at which hangars and runways are designed to accomodat e these pl anes.

The portion of DAFB addressed in this ROD-IRP Site WP21-is |ocated within the WWJ, one of
four managenent units into which the Base has been divided (Figure 2).

DAFB owned and operated two surface inpoundnents that received hazardous waste from 1963
until 1984 (Figure 3). The forner inpoundnents, known as IRP Site WP21, are located in the western
portion of DAFB, adjacent to Atlantic Suva and southwest of Building 719. WP21 covers ~19,200 ft 2
and is secured by a |l ocked chain-link fence. Access is limted and controlled by personnel at the DAFB
water plant. Qurrently, the site is occupied by two concrete IVWBs that are connected to the Industria
Waste Collection Drain (IRP Site OI41) and two oil/water separators (OA5s) (IRP Site Or46).

The treatment systemat WP21 was initially built in 1963 to receive wastes fromthe engi ne
over haul shop (Building 719). The system consisted of primary receiving basins (IWs) (12,000-gallon
capacity), the secondary inpoundnents (W,P21) (170, 000-gallon capacity), and an underground pipeline
t hrough which waste flowed after passing through the ONBs (OT46). In 1968 the systemwas expanded to
accept wastes fromother facilities (Building 724-nmetal plating shop and Buil di ng 582-wash racks).
Wien in operation, wastewater fromthe various facilities was discharged to the | WBs. Untreated
wast ewat er was processed through an OA5 | ocated at the end of each |WB. Separated oils were punped
to a 15, 000-gal | on underground storage tank (IRP Site WP33). Treated wastewater was sent to the
unlined surface inpoundrments (Site WP21). The flow of treated wastewater fromunlined surface
i mpoundnents varied over tine and is summari zed bel ow

. Bet ween 1963 through 1969, treated wastewater was sent to the north drainage ditch (Site SD12).

. Bet ween | 969 through 1975, treated wastewater was sent to the DAFB Wastewater Treatnent Plant
(Site 0Or128).

. Bet ween 1975 through 1985/ 1986 (cl osure of the two surface water inpoundments), treated

wast ewat er was sent to the Kent County Regi onal Wastewater Treatment Plant.

. Bet ween 1985/1986 to preseny, at the tine the two surface inpoundnents were closed, two OABs
(Or46) were installed near the end of each IWB to provide additional treatment prior to
di scharge to the sanitary sewer and ultimately the Kent County Regional \Wastewater Treat nent
Pl ant .

<I M5 SRC 98108B>
<| M5 SRC 98108C
<I M5 SRC 98108D>

Each OA5 is constructed of steel with internal coal escing plates and contains a 300-gallon
hol di ng tank. The OABs neasure 53.5 in. wide by 142 in. long by 61 in. deep and work by gravity
separation. Separated water is discharged directly to the sanitary sewer.

The two unlined surface inpoundnents known as WP21 were cl osed in August 1986. According to
desi gn specifications provided by DAFB, the inpoundnents were ~4 ft deep. During renoval, the
sludge within the unlined i npoundnents was excavated along with ~6 in. of soil beneath them The
amount of sludge and soil removed is unknown. The area was backfilled with unaffected soil, capped
with a synthetic material and clay, and covered with grass under the supervision of the State of
Del awar e' s DNFLEC. The i npoundnents were certified as cl osed on Septenber 4,1986. The 15, 000-ga



under ground waste storage tank (WP33) was renoved in or around 1984.

Wien the surface i npoundnents were |isted on DAFB's Part A permt under the Resource
Conservation and Recovery Act (RCRA), they were interimstatus, which required conpliance with
standards of 40 Code of Federal Regul ations (CFR) Part 265. After receipt of an inconplete post-
closure notice, DNREC i ssued a Secretary's Order for conpliance with the Del aware Regul ations
Cover ni ng Hazardous Waste (DRGHW, which was amended on May 10, 1989. DAFB was required to
begin quarterly groundwater nonitoring and to statistically evaluate the data obtained as part of the
Secretary's Order.

Quarterly groundwater nonitoring sanpl es have been anal yzed and eval uated from WP21 from
April 1990 through January 1994. Bi annual sanples are now being collected in accordance with the Post
O osure Permt.

The Col unbi a Formation is the shall owest water-bearing unit and holds the water table aquifer.
Deeper aquifers are protected by the extensive upper clay of the Calvert Formation. The upper portion
of the Colunbia Formation is finer grained and contains nore silt and clay | enses than the deeper
portions. The deeper portion of the Colunbia Formation typically consists of fine-to-coarse-grained
sand with occasional |enses of fine-to-nmediumsand and di sconti nuous gravel lenses interpreted as
channel |ag deposits. The maxi mumthi ckness of the Colunbia Formation at WP21 is ~38 ft. The water
table is generally encountered at a depth of ~11 ft bel ow ground surface (bgs) at WP21 but varies
seasonal | y.

Site WP21 is the nost heavily investigated of all the IRP sites at DAFB. The first sanpling
occurred in 1980 and consisted of a sludge sanple fromthe inpoundnents. G oundwater was sanpled in
1982 fromthree wells-MAOLl, MAM02, and MMO3-installed at the perimeter of the inpoundnents. In
1984, surface water and sedinment fromwi thin the inpoundnments were sanpled. Soil sanpling, nore
extensi ve groundwat er sanpling, and soil gas sanpling were perfornmed after the inpoundments were
cl osed.

Based on the analysis of materials fromthe inpoundnents prior to closure, WP21 was identified as
a potential source of chlorinated solvents and metals in groundwater. G oundwater sanples collected in
1982 contained PCE, 1,1,1-TCA, TCE, trans-1,2-DCE, and vinyl chloride each at |less than 50 Ig/L.
Metal s in sludge included cadm um (1,900 ng/kg), chrom um (33,000 ng/kg), copper (333 ng/kg), iron
(11,000 ny/kg), lead (8,200 ny/kg), silver (15.9 ng/kg), and zinc (4,300 ny/kg).

Addi tional surface water and sedi ment sanples were collected frominmpoundments in 1984 prior to
closure (SAIC, 1986). The surface water sanples SWO01 and SWO02 were collected fromseparate
i mpoundnents and were anal yzed for VOCs and netals. The detected anal ytes and concentrations are
shown in Table 1.



Table 1.

Sanpl e | D:
Dat e:
1,1,1-TCA
1, 1- DCA
1, 1- DCE
1, 2- DCA
Benzene
Et hyl benzene
Met hyl ene chl ori de
PCE
Tol uene
trans-1, 2- DCE
TCE

SWo01
12/ 12/ 84
390

SW02
12/ 12/ 84
900

Constituents in Surface Water (1g/L)

Cadmi um
Chr omi um
Copper
Iron
Lead

Mer cury
Ni cke
Silver

Zi nc

Sanpl e | D:
Dat e:

139
2495
99.9
2.51
67.5
0.10
28.4
1.18
104

SWo01
12/ 12/ 84
121
783
44.9
1.84
51.2

15.7
0.80
271

SW02
12/ 12/ 84



Sedi nent sanpl es collected fromthe i npoundnents at the sane tine were anal yzed for VCCs,
SVQCs, and nmetals (SAIC, 1986). SDO1 was collected fromthe top 6 in. of sedinment/sludge in the
smal | er i npoundnent, whereas SDO2 was collected from4 to 5 ft bel ow the sediment in the other
i mpoundnent .

The conpounds detected in the sediment sanples are simlar to those present in the surface water
sanples (Table 2). On the basis of these data, the material received in the waste inpoundnents is
likely to have contributed solvent-related organics and netals to the surroundi ng subsurface soils and
groundwat er. However, the downward migration to several feet bel ow the basins was apparently
retarded as indicated by | ower constituent concentrations in the subsoil of SD02.

Soil sanples were also collected during the installation of the nonitoring wells at WP21 in 1988
The nmonitoring wells were | ocated beyond the actual surface inpoundnents, either upgradient or
downgr adi ent of WP21. Therefore, these soil data did not necessarily reflect source specific
constituents. Soil sanples collected fromthe two closest nonitoring well pairs (MAR211 and MA212)
are summarized in Table 3 (VOC data only). These wells were | ocated substantially downgradi ent and
beyond the area of the waste | agoons at WP21.



Table 2. Constituents In Sedinent (1g/kg)

Sanmpl e |1 D
Dat e
1,1,1-TCA
1, 1- DCA
1, 1- DCE
1, 2- DCA

1, 2- D chl or opr opane
Benzene

Chl or obenzene

Met hyl ene chl ori de
PCE

Tol uene
trans-1, 2- DCE

TCE

1, 2- Di chl or obenzene
1, 3-Di chl or obenzene
1, 4- D chl or obenzene
Pheno

SDO1
12/ 12/ 84

12
202
8.2
1.1
0.60
40. 70
1.8
45.9
105
659
229
65.5
273
34.3

3.2

SD02
12/ 12/ 84

2.9

4.5

=N
N A

Sanmple |1 D
Dat e

Arsenic
Cadm um
Chrom um
Copper

I ron
Lead

Mer cury
N ckel
Silver

Zi nc

SDO1
12/ 12/ 84

4.05
15. 20
378
17.2
0.22
102
0. 06
5.08
0.25
66. 6

SD02
12/ 12/ 84

37.2
2.71
68.1
6. 63
0. 46
24
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Table 3. Summary of the 1988 VOC Soi l

Anal yte

4- Met hyl - 2- Pent anone

Acet one
Chl orof orm

Met hyl ene Chl ori de

Tol uene
TCE

cC«“ow

H ghest
concentration

(19/kg)

260D
68
38
61
29
500D
45
160B
3BJ
140B
6J
27

- Conpound was detected in associated bl ank.
Compound identified in the analysis after dilution.
- Value is estimnmated.

- Analyte was anal yzed for but not detected.

Dat a

Nurnber
of hits

WNOPPONNEERPEPEDN

Nunber
of sanpl es

DY OO OO OO O OO



During the 1997 investigation, soil sanples were collected to evaluate the extent of residua
soi|l contam nation that nay remain fromthe operation of the industrial waste basins and the operation
and subsequent renoval of the waste | agoons at WP21. Analytical data are summarized in Tables 4 and 5
for the IVBs/ON6s area and in Tables 6, 7, and 8 for the former |agoons area of W21

2.4 SUWARY CF SI TE RI SKS

Odinarily, the risks posed by hazardous substances at a Superfund site are analyzed in several
stages. At an early stage of the analysis, concentrations of hazardous substances at the site are
conpared with heal th-based "screening"” levels. |If the concentration of a hazardous substance at the
site is lower than the screening levels, then that substance poses no unacceptable risk to human
health or the environment; the substance is excluded fromfurther study. On the other hand, if the
concentration of a



Tabl e 4. Summary of the 1997 VOCs |ndustrial Waste Basin Soil Sanple Results

Anal yte H ghest Nunber Nunber RBC f or SSLgw Backgr ound
concentration of hits of sanpl es Csa L* 20 DAF** concentration
(19/ ko) (19/kg) (19/kg) (19/ ko)
1,1,1-TCA 90, 700D 4 8 4. 1E+07 2000
1, 1- DCA 1010 5 8 2. OE+08 23, 000
1, 1- DCE 4600D 2 8 9. 5E+03 60
Acet one 43.5J 3 8 2. OE+08 16, 000
Benzene 7.04J 1 8 2. OE+05 30
Chl or obenzene 17.6J 1 8 4. 1E+Q07 1000
Chl or oet hane 15.5 1 8 2. 2E+05
cis-1, 2- DCE 503 5 8 2. 0E+07 400
Et hyl benzene 772 2 8 2. 0OE+08 13, 000
Met hyl ene Chl ori de 50. 6 1 8 7. 6E+05 20
PCE 309 2 8 1. 1E+05 60
Tol uene 527 2 8 4. 1E+08 12, 000
TCE 607 1 8 5. 2E+05 60
Xyl ene (total) 9030D 1 8 1. OE+09 190, 000
* CSO L-USEPA Region |11 R sk-Based Concentration/Industrial Soil Ingestion Scenario

** SSLgw UWEPA Soil Screeni ng Quidance for Soil Screening Levels - Transfers fromSoil to Goundwater with a default dilution-attenuation factor (DAF) of 20.
Bol d val ues indi cate exceedances.



Table 5. Summary of the 1997 SVOCs/ Pesticides/ Metals Industrial Waste Basin Soil Sanple Results

Anal yte H ghest Nunber Number of RCB for SSL gw Backgr ound
concentration of hits sanpl es Csa L 20 DAF concentration
(19/ kg) (19/kg) (19/ kg) (19/ kg)
2- Met hyl napht hal ene 6720J 1 8
Bi s(2- et hyl hexyl ) pht hal ate 184J 2 8 41, 000 3. 6E+06
D -n-butyl phthal ate 225J 3 8 2. 3E+06
Napht hal ene 8290 1 8 84, 300
Chl or dane- al pha 4,24 1 8 16, 000 10, 000
Chl or dane- gamma 3.23J 1 8 16, 000 10, 000
DDD 172 3 8 24, 300 16, 000
DDE 219 4 8 17, 000 54, 300
DDT 89.9 2 8 17, 000 32, 000
Endosul fan | 2.06 1 8 1. 2E+07 18, 000
Endrin 5.24) 2 8 6. 1E+05 1000
Hept achl or epoxi de 0. 3423 1 8 630 700
Cal ci um 2. 54E+06 8 8 1, 080, 000
Si | ver 2130 2 8 1. OE+07 34, 300 970
* CSA L- USEPA Region |11 Risk-Based Concentration for Conmercial /Industrial Soil Ingestion Scenari o.

**  SSLgw USEPA soil Screening Quidance for Soil Screening Levels-Transfers fromSoil to Goundwater with a default dilution-attenuation factor (DAF) of 20.
Bol d val ues indi cate exceedances.



Table 6. Summary of the 1997 VOCs WP21 Lagoon Area Soil Sanple Results

Anal yte H ghest Nurnber Nunber RBC f or SSLgw Backgr ound
concentration of hits of sanpl es Csa L 20 DAF concentratio
(19/ kg) (19/kg) (19/ kg) n
(19/kg)
2- But anone ( MEK) 124 2 19 1. OE+09
4- Met hyl - 2- Pent anone 12 1 19 1. 6E+08
(M BK)
Acet one 71.8 7 19 2. OE+08 16, 000
Met hyl ene Chl ori de 4.74 3 19 7. 6E+05 20
TCE 1.67 1 19 5. 2E+05 60
CSOA L- USEPA Region |11 Risk-Based Concentration for Commercial /Industrial Soil Ingestion Scenari o.

**  SSLgw USEPA Soil Screening Quidance for Soil Screening Levels-Transfers fromSoil to Goundwater with a default dilution-attenuation factor (DAF) of 20.
Bol d val ues indi cate exceedances.



Table 7. Summary of the 1997 SVOCs WP21 Soil Sanple Results

Anal yte H ghest Numnber Number of RBC f or SSLgw Backgr ound
concentration of hits sanpl es Csa L* 20 DAF** concentration
(19/kg) (19/kg) (19/kg) (19/ ko)
Benzopyr ene 299J 3 19 780 8000
Benzo[ a] ant hr acene 1180 3 19 7800 2000
Benzo[ b] f | uor ant hene 1470 3 19 7800 5000
Benzo[ g, h,i] peryl ene 588J 1 19
Benzo[ k] f | uor ant hene 543J 3 19 78, 000 49, 000
Chrysene 1160 3 19 7. 8E+05 1. 6E+05
D -a-butyl phthal ate 1713 2 19 2. 3E+06
Fl uor ant hene 2400 3 19 8. 2E+07 4. 3E+06
I ndeno( 1, 2, 3- CD) pyrene 5373 3 19 7800 14, 300
Phenant hr ene 1140 3 19
Pyrene 1860 3 19 6. 1E+07 4. 2E+06
* CSO L- USEPA Region |1l Risk-Based Concentration for Comrercial/lIndustrial Soil Ingestion Scenario

**  SSLgw USEPA Soil Screening Quidance for Soil Screening Level s-Transfers fromSoil to Goundwater with a default dilution-attenuation factor (DAF) of 20.
Bol d val ues indi cate exceedances.



Tabl e 8. 1997 Pestici des/ PCBs/ Metal s WP21 Lagoon Area Soil Sanple Results

Anal yte H ghest Nunber Number of RBC f or SSLgw Backgr ound
concentration of hits sanpl es Csa L* 20 DAF** concentration
(19/ kg) (19/ kg) (19/kg) (19/ kg)
Al pha- BHC 7.72J 3 19 910 0.5
Chl or dane- al pha 3.52] 2 19 16, 000 10, 000
Chl or dane- gamma 25.8 3 19 16, 000 10, 000
DDD 351 5 19 24, 300 16, 000
DDE 2090 7 19 17, 000 54, 300
DDT 2460 7 19 17, 000 32,000
Dieldrin 172 2 19 360 4
Ganma- BHC (Li ndane) 65. 8J 3 19 4400 9
PCB 1016 95.9 1 19 1. 4E+06 1000* **
PCB 1260 154 1 19 41, 000 1000* **
Cal ci um 782 19 19 1. 08E+06
Si |l ver 3370 11 19 1. OE+07 34, 300 970
* CSO L- USEPA Region Il Risk-Based Concentration for Comrercial/lndstrial Soil Ingestion Scenario.

**  SSLgw USEPA Soil Screening Quidance for Soil Screening Level s-Transfers fromSoil to Goundwater with a default dilution-attenuation factor (DAF) of 20.
*** Prelimnary Remediation CGoal
Bol d val ues indi cate exceedances.



hazar dous substance is higher than the screening | evels, then that substance is studied further in a
site-specific baseline risk assessnent. The baseline risk assessnment is designed to identify which hazardous
subst ances pose risks that require a renmedy, and which pose risks that are within acceptable limts.
Odinarily, renedial action is taken only after the site-specific baseline risk assessment determ nes that
one or nore substances pose unacceptable risks to human health or the environment.

At this site, however, the USAF and EPA have decided to take remedial action at an early stage-the
screeni ng stage-rather than wait for the results of a nore detailed site-specific baseline risk assessnent.
The concentrations of several hazardous substances in soil beneath the IWBs exceed the Soil Screening Levels
for Gound Water Transfer (SSLgw), as explained in nore detail below. The USAF and EPA agree, based upon this
data, that the soil containing these hazardous substances shoul d be excavated, treated and di sposed of in
order to prevent hazardous substances in the soil frommgrating to ground water below. G ven the particul ar
circunstances at this site, the decision to proceed with a remedy, w thout awaiting a nore detail ed
site-specific baseline risk assessnment, is consistent with the directive in the NCP that "Remedial actions
are to be inplenented as soon as site data and information make it possible to do so."™ 40 CF.R °
300. 430(a)(1).

USAF and EPA have determined that, in the particular circunstances of this site, themis enough
information and site data available to choose a remedy wi thout conducting a nore detailed site-specific
basel i ne risk assessnment. The USAF and EPA's decision to proceed with excavation, treatnment and di sposal at
this site, without conducting a nore el aborate site-specific baseline risk assessment, is not intended to set
a precedent for other sites.

Soi|l data are conpared with several sets of criteria. For organics (VQOCs, SVQCs, and
pesti ci de/ pol ychl ori nat ed bi phenyls [PCBs]), positive detections are conpared with USEPA Region Ill Risk-
Based Concentrations (RBCs) established for soil ingestion under an industrial/comercial scenario (CSOL)
and the USEPA Soil Screening Guidance: Techni cal Background Docunent for Soil Screening
Level s-Transfers from Soil to G oundwater (SSLgw). SSLgw criteria tend to be nore stringent than the
CSAL criteria and final risk assessnent cleanup |levels, but are generally used for guidance only. The neta
results are conpared to DAFB-specific background | evels as established during the Basewi de R or the USEPA
Region |11 RBCs.

The potential risks associated with WP21 are those that woul d adversely affect human health or the
environnent, effects that could occur under current or potential future use conditions if the contam nation
is not renediated. The principal risk at W21 is due to the potential nigration of hazardous substances from
soil to groundwater. Some constituents of concern in the soil beneath the | WBs exceed the SSLgw criteria
This situation nmay present an unacceptable risk to downgradi ent users of groundwater. The soils will be
renmoved because they failed to conply with the SSLgw criteria. This remedial action will elinmnate the
potential mgration of the contam nants fromthe soil to the groundwater and the potential risk exposure
related to this site.

A potential short-termrisk would be as a result of the renedial action itself. Site workers and
visitors nay be exposed to site contami nants through inhalation and ingestion of contanminated soil particles
and vol atilized constituents, and direct dermal -contact with contam nated materials. Target popul ations only
include site workers and visitors. Appropriate health and safety precautions will be inplemented during the
renmoval action to protect site workers and visitors. No site-specific risk calcul ati ons have been performnmed
for WP21 soil, but environnental risks for WP21 will be addressed in the Basew de ROD.

It should be noted that only the site soils are being addressed in this ROD. The site groundwater
(Col unbi a Aquifer) is not used by the Base for industrial, residential, and recreational purposes.
Institutional controls are currently in-place for both the site soil and groundwater. G oundwater
contamination is to be addressed in the Basew de ROD.

Details concerning the potential hunman health risks for the Area 6, of which WP21 is a part, nay be
reviewed in the Area 6 Renedial Investigation Report, Dover Air Force Base, Dover, Delaware, July 1994.
Tabl es 4 through 8 provide sumaries of the constituents of concern and their correspondi ng RBC and/ or
background concentration that will be used in the renediation of the site soil

No VOCs, SVQCs, pesticide/ PCBs were detected above the CSO L-RBCs for the Site WP21 and the |IWB
areas. Except for calciumand silver, all netals were detected at concentrations bel ow the CSO L- RBCs and
Base- speci fi ¢ background | evels. Calcium detected in every sanple, exceeded its background | evel in one
sanpl e- B3304A. Silver, the only other metal to exceed its background | evel (0.97 ng/kg), was detected at
concentrations up to 3.37 ng/kg in 11 of the 19 sanples collected fromthe former |agoons area. Al silver
detections were belowits CSOL and SSLgw criteria of 1.0E+07, 1g/kg and 3.4E+05, ug/ kg, respectively.

Chl ori nated conpounds and fuel -rel ated constituents were detected at 8 to 10 ft bgs near the |WBs,
especially Basin A (B3301B). Since no VOCs were detected at the 2- to 4 -foot interval in either boring



flanking Basin A, a release fromthe bottomof the basin is nost likely. Simlar constituents were detected
in Basin B, but at much |ower concentrations, indicating significantly snaller releases conpared with Basin
A Low levels (<16 Ig/kg) of four solvents were detected in B3303A (2 to 4ft bgs) and B3304A (6 to 8 ft bgs)
collected on either side of Basin B. These detections may be remmants of small surface spills fromthe |WBS.
An upgradi ent source of these constituents is unlikely because they were not detected in other soil sanples
or upgradi ent groundwat er.

2.5 REMEDI AL ACTI ON OCBJECTI VES

Renedi al action objectives (RAGCs) are nedi a-specific goals to be reached during site renedi ati on that
are protective of human health and the environment. These objectives are typically achieved by preventing
exposure and reduci ng contami nant |evels (Cuidance for Conducting Renedial Investigations and Feasibility
Studi es Under CERCLA, InterimFinal, USEPA, Cctober 1988). The RAGCs for the WP21 former sludge
| agoons and industrial waste basins are: 1) For soil within the boundaries shown on Figure 4, down to the
wat er table, reduce the contanminants to their SSLgw | evel; 2) If soil at the boundaries shown on Figure 4, at
any depth down to the water table contains concentrations of any hazardous substance(s) listed in Tables 4
through 8 of this ROD greater than the CSAO L concentrations for the substance(s), then reduce the
concentration of such substance(s) to the CSOL concentration for the substance(s), or |ess. The principal
threat at WP21 is the potential migration of hazardous substances fromsoil to groundwater. The renedi al
action will elimnate this threat by renoving and treating the contaninated soil.

2.6 SUWARY COF ALTERNATI VES

Renedi al alternatives were categorized and specific process options were identified based on a revi ew of
literature, vendor information, perfornmance data, and experience devel opi ng other renedi al progranms under
CERCLA. Applicable renmedial alternatives were evaluated for each of the three general response actions. The
three general response actions are described in Table 9.

Ceneral response actions are the steps that could be taken to achieve the RACs for the soil at WP21.
Based on the results of the initial screening of the response action technol ogi es and representative process
options, the follow ng two technol ogi es are consi dered applicabl e:

. Alternative 1 - No Action
. Alternative 2 - Excavation, Of-Site Treatment and Di sposal

These remedial alternatives are described in the followi ng subsections. In addition, the capital, annual
operation and naintenance (08, and present worth costs of each alternative are provided.



Tabl e 9. General Response Actions and Potential Remedial Technol ogies for Soils
Site WP21, Dover Air Force Base

General response action Soi | technol ogy description Description
No Action None None
Soi |l Renoval Excavati on Excavation of contam nated soils is

requi red before any ex situ treatnment
t echnol ogy i npl ement ati on.

Tr eat ment Thermal Desorption Soil is excavated and treated by a
licensed facility using thernal
desorption at tenperatures between
800 and 1000sF. Of gases are
treated using a bag house and a
thernal oxidi zer.



2.6.1 Alternative 1-No Action

Alternative 1, the No Action alternative, is considered in the range of alternatives to serve as a
baseline or to address sites that do not require active remedi ati on. The NCP and CERCLA gui dance require that
the No Action alternative be evaluated. This alternative assunes that no remedial action will occur and that
the site would be left inits present condition. No efforts are undertaken to reduce soil contam nants. Any
changes to the site would be a direct result of natural processes, and no nonitoring wul d be conducted to
docunent changes in contaminant levels. No cost is associated with this alternative.

Al ternative 1

Cost cat egory Cost (9)
Capi t al 0
Annual Qperations and Mai nt enance 0
Present Worth 0

2.6.2 Alternative 2-Excavation, Of-Site Treatnent and Di sposal

The excavation, off-site treatnent and disposal alterative shall consist of excavating and transporting

the VOC-contami nated soils fromthe WP21 site to an off-site, licensed treatnment and disposal facility. The
treatnent option shall use thernal desorption to drive off the volatile contam nants fromthe soil. Of-gases
and particulate shall be captured and/or destroyed. Treated residuals shall be disposed into a |icensed
landfill. The tasks to be perforned during this alternative shall include: 1) renoval of the IWBs, OA5s, a

lift station, and associated piping; 2) renmoval of contam nated soils associated with these structures; 3)
treatnment of contam nated soil through thernal desorption; 4) disposal of treated soil at a licensed landfill
as daily cover naterial; 5) renoval of the WP21 soil cap; and 6) restoration of the site to a usable

condi tion.

The contam nated soils fromthe |WBs and OABs shal|l be excavated to the water table, estinated to be 12
ft bgs, within the boundaries outlined in Figure 4 of this ROD. The excavated soil shall be packaged for bul k
shipnent and transported by tractor trailer rig (18 yd 3 capacity) to the thermal desorption treatnent
facility. The treated residuals shall be disposed at a licensed landfill as daily cover material .

The contami nated soil will be excavated using comon construction equi pnent. Backhoes coul d excavate
the soil to a depth of 12 ft bgs and stockpile the soil for |oading and packagi ng for shipnent. Front-end
| oaders could be used to load the soil into lined, 18 yd 3 end-dunp trailers for bulk transportation. Soil
renmoval involves the use of heavy equi pnment to excavate the contam nated soil fromthe site. This response
action relies on common construction equi pment such as bull dozers, excavators, and dunp trucks. The
excavation technology of Alternative 2 is well denonstrated and reliable.

The total volunme of soil in the area to be excavated is estinmated at 2600 yd 3. This excl udes soil
vol ume fromthe WP21 cap. The volume of contaminated soil at the |WB/OA5 area is assuned to be 50% of the
total soil volume because the investigative results showed that contanminants were primarily released fromthe
bottom of the IWBS. Wth an additional soil volume fromthe lift station and all piping, assunmed to be 10% of
the excavated volunme, the total estimated volunme of contam nated soil is 1400 yd 3. An excess 1500 yd 3 of
clean soil wll be stockpiled/disposed on the Base. Figure 4 provides an illustration of the approxinate
limts of the soil excavation to be conducted at Site WP21.

<I M5 SRC 98108A>

The estimated total volume of clean soil, above the geonmenbrane on the WP21 cap is 2200 yd 3. There is
suf ficient volume of clean soil fromthe WP21 cap cover to use as the fill in the excavations at the |WBs,
ONBs, lift station, and associated piping. Excess clean soil can be transported to a | ocation designated by

the Base. The time for all tasks to be conpleted under this alternative is estinated to be three nonths.

Alternative 2

Cost category Cost (%)
Capi tal $653, 725
Annual Cperations and Mai nt enance $0

Present Wrth $653, 725



2.7 COVPARI SON OF REMEDI AL ALTERNATI VES

This section provides a conparative analysis of the two renmedial alternatives. The focus of the
conparative analysis is on the rel ative advantages and di sadvant ages offered by each of the alternatives in
relation to the seven evaluation criteria that were anal yzed. A detailed summary of the technol ogy screening
and analysis is provided in Table 10.

2.7.1 Overall Protection of Human Heal th and the Environnent

The overal |l protectiveness criterion is a conposite of other evaluation criteria, especially short-term
effectiveness, long-termeffectiveness, and conpliance with ARARs. Alternative 1 (No Action) would not be
protective of human health and the environnent because of potential |eaching of contaminants to groundwater.

Alternative 2 (Excavation/Of-Site Treatnent and Disposal) is considered to be protective of human
heal th because of institutional controls nowin place and the renmoval and treatment of a potential source of
groundwat er contam nati on. The renoval action will effectively reduce risk by removing a potential source of
groundwat er contamnation. In addition, risk to human heal th through exposure to contamnated soils will be
reduced.

2.7.2 Conpliance with ARARS

Alternative 1 (No Action) provides no mechanismto eval uate conpliance with ARARs and therefore does
not conply with ARARs.

Because Alternative 2 relies on proven nmethods for renoving and treating of contam nated soils, this
alternative will conply with all chemcal-, location-, and action-specific ARARs. Table 11 provides a
summary of the ARARs for Alternative 2. Because an on-site thermal desorption systemwould require a
lengthy pernitting and trial burn testing, the use of an off-site, thernal desorption systemwas eval uated.
The nost likely applicable or relevant and appropriate requirements for this alternative would include
permitting for intrastate transport and di sposal of a special or hazardous material. An air permt from DNREC
addressing fugitive dust enm ssions generated during soil excavation may be necessary, and there may be
excavation pernitting requirements fromthe Base.

A nunber of other ARARs-including the dean Water Act and RCRA-nust be considered. Prinary
anong them are conpliance with VOC emssion limtations to the atnosphere, |and treatnent regul ati ons, and
effluent discharge linmtations to surface water. The selected alternative will conply with all ARARs.

2.73 Long- Term Ef fecti veness and Per manence

The No Action alternative does not provide controls to reduce concentrations of organics in the soil to
| evel s bel ow RBCs and groundwater protection standards. The No Action A ternative does not provide for
long-term effectiveness and permanence. Excavation, off-site treatnment and disposal is an extrenely effective
treatnent technol ogy for the destruction of organic contam nants. Destruction and renoval efficiencies can
range from95%to 99.9999% depending on conbustion tenperature and residence tine in the treatnment unit.
Under current federal guidelines, VOCs are candidates for thernal treatnment in a rotary dryer or thernmal
screw at 6005-12005C. Thermal desorption is not effective for inorganic contam nants, such as nmetals. The
netals generally remain in the soil, but they nay be rel eased as particulate in the off-gas and trapped in
the air pollution control system The technol ogy woul d achi eve both the short- and | ong-term effectiveness
criteria.

2.7.4 Reduction in Toxicity, Mbility, and Vol ume

The No Action Alternative does not enploy renmoval or treatnent processes to address soil contam nation.
Therefore there would be no reduction of toxicity, nobility, or volume of contaninants in soil. This
alternative will not satisfy the statutory preference for treatnent as a principal conponent of renedial
action.

Excavation and thernmal desorption reduces the potential threat to human health and the environnent by
renmoving the organi c contamnants fromthe soil for subsequent capture and destruction. Metals occurring in
the soil remain in the soil residual or nay be contained in the air pollution control system and nust be
properly disposed of. Additional treatment (stabilization) may be required for the netals before disposal.

2.7.5 Short-Term Ef fecti veness

The No Action Alternative does not provide any renedial actions; therefore, short-termrisks to the
community or environnment would not result frominpl enentation.



No risks to the community or environnent woul d be expected during inplenentation of the treatnent
alternative if an off-site, thermal desorption systemis used. The major routes of exposure during treatnent
are contact with the contam nated soil and inhalation of off-gas vapors or particul ates. Dust suppression
neasures will be inplenmented during excavation activities to ninimze exposure to airborne dust particles and
contami nants. Protection fromexposure to the public and the environment is provided by proper packagi ng



Gener al
response
action

No Action

Soi |
Renoval

Tr eat nent

Technol ogy

None

Excavati on

Ther mal
Tr eat nent

Tabl e 10. Soil Renedi al Technol ogy Screening
Site WP21, Dover Air Force Base, Del aware

Advant ages

Easily inpl ement ed.

Low potential for exposure to
cont am nation during
i mpl ement ati on.

M ni mal inppact to environnent
during inplenmentation.

Rel i es on conmon construction
equi pnent .

Easily inpl ement ed.

A conponent of various
treat ment/di sposal technol ogi es.

Technol ogy is reliable and has
been denpnstated for treating a
wi de range of organic

contam nants at full-scale

i ncluding PCBs and pesti ci des.

Destruction and renoval
efficiencies up to 99.99% thus

reduci ng vol ume or organi c wastes.

Di sadvant ages

Contam nated soils wll
continue to be a source
of environnental

contam nation.

Woul d not reduce

nmobi lity, toxicity, or
vol une of

contam nants.

Long-term noni toring
woul d be required.

Fugi tive eni ssions
could be a problem
during operation.

Dept h and conposition
of material requiring
excavation nust be
consi der ed.

O f-gas treatnment of
netals may require air
pol lution control

equi pnent .

Subsequent treatnent

of inorganic

contami nation renaini ng
in residual soil
potentially required.

O f - base treatnment

woul d require
transportation because
no local facilities are
avai | abl e.

H gh clay/silt content
may result in poor
processi ng

per f or mance.

Scr eeni ng

status

Ret ai ned

Ret ai ned

Ret ai ned

Conment s

Required by the
NCP as a

baseline in
feasibility, study
anal ysi s, and
conpari son.

WIIl not neet
removal action
obj ecti ves

Required for any
ex situ
alternative

i ncl udi ng

treat ment and/or
di sposal .

More efficient
when treating
| arger vol unes.

Coul d be used
of f base.

Coul d be used in
conbi nati on

wi th other
technol ogi es for
di sposal of soil
containing a
range of

cont am nants.

Potential ly
capabl e of
treating a wide

range of contanminants in soil.



Table 11. Summary of ARARs for Site WP21
Environmental |aws and regul ations
RCRA (42 USC 6901- 92k, esp. 6921-39e), Del aware Hazardous Waste Managenent Act(7
Del . Code Ann. 6301-19, esp 6303-07), Deleware Solid Waste Managenent Act(7 Del.
Code Ann. 6401-60)

A. Del aware Hazardous Waste Managenent Regul ati ons (Del aware Regul ati ons Gover ni ng
Hazar dous Waste [ DRGHW)

1. Standards applicable to containers and tanks (DRGHW Part 264, Subpart | and
J)
2. Standards applicable to waste piles (other than closure and post-closure

requirnents) (DRGHW Part 264, Subpart L)

3. Transportion Standards (DRCHW Part 263)

4. Land Disposal Restrictions (DRGHW Part 268)

Del eware Environmental Control Act (7 Del. Code Ann. 6001-93) and Del eware Water
Pol I ution Control Regualtions (11 Code of Del. Reg. 70 500-005)

A. Del eware National Pollutant D scharge Elimination System (NPDES) Regul ations
(Del aware Water Pollution Control Regulations (DWPCR) Section 4

B. Delaware Industrial Waste Effluent (DWRCR Section 8)

C. Delaware Water Quality Standars (DNREC Surface Water Quality Standards)

Consi deration as an ARAR

During the action, soil nay be dewatered. Contaminated water nay be tenporarily
stored onsite tanks or containers awaiting treatment. The tanks and containers shall
meet all the requirenents of Part 264, Subpart | & J.

Excavated soil may be tenporarily stored in piles awaiting shipnent for offsite disposal.
The piles shall neet the requirments of DRGHW Part 264, Subpart L.

Any shi pment of hazardous waste of f-base nust conply with transporter standards and
maani f esting requirnents.

Land di sposal restriction and treatnent requirnments shall be net with respect to
residual s generated by this alternative.

Di scharge of groundwater contained in excavated soil to surface water shall neet
NPDES requirenents.

The renmedy may distrub the existing surface water drainage system Effluents, froma
surface water drainage system may require pretreatnent. Any effluent discharge to
public owned treatnent works (POTW) shall neet pretreatnent standards.

Effluents fromthe surface water drainage systemshall not adversely affect water quality
above acceptable limts.



Environnmental |aws and regul ations Consi deration as an ARAR
I11. Clean Water Act, 33 USC 1251-1387, esp. 1311-17

A. Effluent guidelines (40 Code of Federal Regulations [CFR] 403) Effluents, from surface water drainage systens, discharged to a POTWshall be subject
to general pretreatnment guidelines.

B. Anbient Water Quality Criteria (Federal Register 1980; 1985) Erosion of soils during renediation activities may affect the surrounding surface water.
Erosion shall be controlled during the renedial action to prevent violations of AWQC.

V. Clean Air Act (42 USC Sections 7401-7671q)

A.  National Ambient Air Quality Standards (NAAQS) (40 CRF Part 50); Del aware Excavation may cause VOC and fugitive dust em ssions to the air. VOC and fugitive
Regul ati ons Governing Control of Air Pollution (8 Code of Del. Reg. 70100 003 dust emi ssions shall be controlled according to the substantive requirements on an
( NAAQS) ) em ssion permt.
V. U.S. Department of Transportion Regul ations (49 CFR Parts 170-179) Waste shall be transported off-site for treatnment or disposal in accordance with 49 CFR

Parts # 170-179.

VI . Preservation of Scientific, Historic, or Achaeol ogical Data (National Hsitoric Preservation Act Scientific, historic, or archaeological sites are located in the vicinity of the site.
16 U.S.C. 470, 40 CFR 6.301(b), 36 CFR 800; Archaeol ogical and Historic Preservation Act of Consultations with State Historic Preservation officials have been made.
1974, 16 USC 469, 40 CFR 6.301(c); Historic Sites, Buildings, and Antiquities Act, 15 USC
461-467; 40 CFR 6.301(a), 36 CFR Part 65)

VI1. Deleware Erosion and Sedi nentation Act(7 Del aware Code Annotated Chapter 40) Di sturbance of soil will require neasures to control erosion. Erosion controls shall be
inplemented in accordance with the Del aware Erosion and Sedi nent Act.



and transport of the soil to the treatnment facility. Protection fromexposure to the facility workers is
acconpl i shed by the inplementation of institutional controls and the use of proper protection equipnent,
such as respirators and protective clothing. Air pollution control equipnent is used to ninimze the
threat of airborne contam nants. Air nmonitoring is used to ensure there is no significant threat fromthe
i nhal ati on of vapors or particul ates.

2.7.6 Inplementablility

Three main factors are considered under this criterion: technical feasibility, admnistrative
feasibility, and availability of services and materials. Because the No Action Alternative does not
provi de any renedial actions, there are no technical or admnistrative difficulties associated with it. In
addition, the No Action Alternative would not limt or interfere with the ability to performfuture
remedi al actions.

Alternative 2 is technically and adm nistratively feasible, and the required services and naterials are
readily available. The treatnment alternative uses thernal desorption technol ogy, which has been used for a
nunber of years to treat volatile hazardous materials. It is easy to inplenent and is particularly
applicable as a treatnment alternative for VOCs. The technology is readily avail able, and several |icensed
facilities are located in the Md-Atlantic Region of the U S. for either treatnent and/or disposal

2.7.7 Cost

No direct costs are associated with the inplenentation of Alternative 1 (No Action). The estinated
costs of the Alternative 2, including capital costs, annual Q&M costs, and present net worth, are
summari zed in Table 12. Total cost for the Alternative 2 is estimated to be $653, 725. The total anount
of soil to be excavated fromthe IWBs, OABs, |ift station, and associated piping is estimated at 2600
cubic yards. The estimated soil volune requiring treatment, including packagi ng, transport, disposal
and a 15% "soil expansion" factor is 1400 cubic yards. Treatnment and di sposal costs were estinated at
$35/ton. A conversion factor of 1.6 tons per cubic yard was used to conpute costs.

2.7.8 Regul atory Acceptance

The USEPA and the State of Del aware have reviewed the alternatives and are in agreenent with the
sel ected renedy for Site WP21

2.7.9 Community Acceptance

No comments were received during the public comment period and no comrunity opposition to the
sel ected remedy was noted

2.8 SELECTED REMEDI AL ALTERNATI VE

The selected renedial action is Alternative 2, soil excavation with off-site treatment and di sposal. The
soi|l excavation and off-site treatment and di sposal of contam nated soil shall be protective of hunman
heal th and the environment, shall conply with ARARs, and shall offer |ong-term effectiveness.
Excavation and off-site treatnent is considered easy to inplenment and effective at treating the constituents
of concern at the site. The selected alternative also neets the statutory preference for treatmnent.

2.9 PERFORVANCE STANDARDS

The selected Alternative shall neet the follow ng performance standards: 1) excavation of soil, down
to the water table within the boundaries outlined in Figure 4, and 2) if soil at the boundaries outlined on
Figure 4, at any depth down to the water table, contains concentrations of any hazardous substance(s)
listed in Tables 4 through 8 of this ROD that an greater than the CSO L concentrations for the substances
all soil wth hazardous substance(s) that exceed CSOL concentrations shall be excavated

2.10 STATUTCRY DETERM NATI ON

Based on consideration of the requirenents of CERCLA, the conparative anal ysis, and coments,
DAFB, USEPA, and the State of Delaware believe Alternative 2 provides the best balance of the trade-offs
anong the alternatives with respect to the criteria used to evaluate renedies. The selected renedy is
consistent with CERCLA and, to the extent practicable, the NCP. The selected remedy is protective of
human health and the environnent, conplies with federal and state requirements that are legally applicable
or relevant and appropriate to the remedial action, is cost-effective, and uses permanent sol utions and
alternative treatnment to the maxi num extent practicable

The reliance on excavation, treatnment, and di sposal mechani sns for the cleanup of organic- and



i norgani c- based nedi a has been denonstrated at various sites around the country to be cost effective and,
if properly nonitored, is an environnentally sound solution to soil contamination. It results in permanent
reduction in concentrations of contam nants in the subsurface. Therefore, Alternative 2 is the selected
remedi al action for the IWBs at Site WP21.



Tabl e 12. Dover AFB, Site WP21 Cost Analysis
Alternative 2: Excavation, Of-Site Treatment and Di sposal
Cost Estinmating Wrksheet (-30%to +50% Level )*

Cost conponent Total capital cost* Comment s and references

1. Mobilization $186, 000 Includes site preparation activities for perfornming the
excavation, site utilities hookups, construction of decon
pad, etc.

2. Denolition and Excavation $76, 325 I ncl udes denolition of piping, concrete cutting, lift station

dermolition, hauling, soil excavation, etc.

3. WP21 Restoration $48, 500 I ncl udes renoval of WP21 soil cap, hauling of excess soil,
surveying, site restoration, etc.

4. Thermal Treament and Di sposal $99, 900 I ncludes transporting, treating, and disposing of soil.
5. Denobilization $12, 000 I ncludes site denob and di sconnection of utilities.

6. Reporting $10, 000 Docunent ation of site activities.

7. Contractor Costs - Direct $433, 625

8. Profit, Insurance, Bonds, Permts $86, 700

Total Direct Capital Costs $520, 325
9. Contractoes costs - Indirect $133, 400 I ncl udes engi neering design and construction services.
Total Capital Costs $653, 725

* All costs are rounded to the nearest significant dollar value. The follow ng costs were estinmated and provided by a vendor with
an thermal desorption facility in New Castle, Delaware. The costs were based on an excavated soil volune froma 1.4-acre site.
Factors and unit costs for soil expansion, packaging, transportation, actual treatnment and actual disposal were not broken out.
These vendor estinmated costs are provided for information only.
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GLOSSARY
aqui fer - A geologic fornation capable of yielding water to wells and springs.

Appl i cabl e or Rel evant and Appropriate Requirenents (ARARS) - Criteria set forth by federal, state,
or local regulations that nust be considered in the evaluation of remedial alternatives and govern the
environnental actions at a particular site.

Capital Cost - Cost incurred for the construction and startup of a facility.

Conpr ehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA)- A federal

| aw passed in 1980 and revised in 1986 by the Superfund Amendments and Reaut horization Act (SARA).
CERCLA provi des federal authority and nmoney for the USEPA to respond directly to the rel ease or

t hreat ened rel ease of hazardous substances into the environnment at inactive sites.

The State of Del aware Departnent of Natural Resources and Environnental Control (DNREC) -
State regulatory agency in charge of overseeing environnental prograns at DAFB.

Feasibility Study - A study to devel op and eval uate options for renedial actions.
G oundwat er - Subsurface water residing in a zone of saturation.

Instal |l ation Restoration Program (I RP) - The Department of Defense (DOD) program designed to
identify, report, and correct environmental deficiencies at DOD installations. At DAFB, this program
inpl enents the requirenents for cleanup under CERCLA

| eachate - The solubilization and transport of constituents in soil through the percol ation of surface water
to groundwater.

National G| and Hazardous Substances Pollution Contingency Plan (NCP) - The federal regul ation
that provides a contingency plan for discharges or rel eases of hazardous substances, pollutants,
contami nants, or oil into the environnment that may present an i nmedi ate danger to public health or welfare.

Operation and Mi ntenance Costs (0% - Annual costs incurred for operation and maintenance of a facility.

Record of Decision (ROD) - A legal docunent that explains the specific clean-up alternative to be
inmpl enented at a Superfund site.

Remedi al Action bjective (RAO - O eanup goal established for renediation.

Renmedi al Investigation (RI) - An investigation that involves sanpling the air, soil, and water to
determi ne the nature and extent of contam nation at an abandoned wage site and the human health and
environnental risks that result fromthat contam nation.

Resour ce Conservation and Recovery Act (RCRA) - Federal |aw enacted to address environnental
i ssues created by current waste disposal, spills, and handling practices.

Selected Alternative - The cleanup strategy that offers the best chance of success in protecting human
heal th and the environment fromcontam nation at a site. The selected alternative is selected from several
cl ean-up strategies because it satisfies USEPA criteria for effectiveness, inplenmentability, cost, and
public and regul atory acceptance.

Super fund Amendnents and Reaut horization Act (SARA) - A congressional act that nodified CERCLA. SARA was
enacted in 1986 and again in 1990 to authorize additional funding for the Superfund program

U S. Environmental Protection Agency (USEPA) - The federal regulatory agency in charge of overseeing
envi ronnental prograns at DAFB.
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(None received)



